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(54) NON-REDUCING GLUCIDE-PRODUCING ENZYME. ITS PRODUCTION AND USE 

(57)Abstract: 

PURPOSE: To provide a non-reducing glucide-producing enzyme having excellent stability to 

produce a non-reducing glucide having trehalose structure from a partial decomposition product 
of redpcing starch, having good sweet taste, absorbable and digestible by oral ingestion and 
giving a glucide useful as a sweetener, taste-improving agent, etc. 

CONSTITUTION: The objective new enzyme is produced by culturing a microbial strain [e.g. 
Rhizobium sp. M~1 1 (PERM BP~-4130)] capable of producing a non- reducing glucide-producing 
enzyme having trehalose structure from a partial decomposition product of reducing starch. The 
enzyme has an action to form a non-reducing glucide having trehalose structure on the terminal 
from a partial decomposition product of one or more kinds of reducing starches having a 
glucose polymerization degree of >3. It has a molecular weight of about 76,000-87,000 Dalton 
measured by SDS-get electrophoresis, an isoelectric point pi of about 3.6-4.6 measured by an 
ampholinecontaining electrophoresis, optimum temperature of 35-40'' C and optimum pH of 
6.4-7.2 and is stable at a temperature up to about 35-40° C at pH 7.0 for 60min and stable at 
pH 5.5-11.0 at 25' C for 16hr. 
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20 6 6ttlg|?^:']nx.. -i-^-ty>>f tJ'-f^^^ij-fWkL. 
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[0 15 4] W-ft:f4*-WL. 'mEmj^m<.. 

[0 15 5] 

B - 1 4 Ii]#Sa^iJ] t h y ^ - 7 ^ 

L.'(X^^x\ pH^mt^^x. t y^^m^ y^—y 

mm^-^^ 5 ^^mmiM/K^m^ 'xmm, l/co 

[0 15 6] *fg^Mjii§L. iii^j2 0fg»®^7j<lt^ 

yh-'A) im^xwK. mMti. 'in^mmi^x 

rrigU lis (*^2 0 Omg) ^fi'O t h^^-f y:^' 
[0 15 7] Tfc^ii. STiri<^:'iLT. -B^/cD. 

AA 1 7!;M 1 0 mm&fmumi^t^-^^tK ^ a ^^xt^; 

|^-||-7^H^-x*s*ic:g^^iJi LTfPML. ^-eSM 
LTfc^©vStt*OTiflJ; <li^-f So 
[0158] 

[^i^ij B - 1 5 WM^I Mm 1 5 0 m g ©«*:S; 
^ij i: L . 'Itllz.'m^] A - 6 ©:ir;STlf /c h m3 - x 



( 

45 

n - X ^]<i$B^7^ 6 5 mmm. y'j^ 7 y 1 aafpfc,^ 

[0 15 9] .^a^ii. iiihfii^4Jci#nTte«9. iSSK 
[0 160] 

j^n. *D y-igi^A^o #^il7ct4liM. Zti^^fjiS, 

X^?0o 

mxi>^m^i^m^i'iiwmm^^mm)^i>. »s m 

mil 




24 ) mm¥7 - 1 4 3 8 7 6 

46 

A^-o^mmmx # ^ ^ < LI ^:I*t5 < C > 4^ 0 . 

It «9 ^arif^\.'^ h coifi^ So 
[EI 1 1 y V" t-v? A . X t°- x M - 1 1 

[ill2] U -/t''? A • X t°— v'— X' M- 1 1 B&3fe0# 

[03] y •/f'? A . X f— v'-X' M- 1 1 fi*<Z># 
[K|4] y ■/h-'?A . X h''-v'-X' M- 1 1 Ei3*0#^ 
[Els] r-'UXa^-^i5':^'- . X h°-'>-X' Q36Etia1i 

[me] T-iUXD^^;?^— • X f-'X— X' Q36fi5^ 

[E]7] T^l-Xo^sr^ ^— . X h°-v'-X' Q36Ei3* 
[E18 3 T>'l/Xo^<:?:J'— • X h°— ->-— X' Q 3 6 fijfe 

[02] 




34567B9 10 
pH 



( 25 ) 



mm^7-' 1 4 3 8 7 6 




( 26 ) 



#f#P7 - 1 4 3 8 7 6 




(51) Int. CI. " i^iiH-^ m^mm^ fi mm7mpi\ 

C12P 19/14 Z 7432-4B 

//(C12N 9/24 

C12R 1:41 ) 



mm^7 - 1 4 3 8 7 6 



imfB ] 1 2 ^ 1 2 5 B ( 2 0 0 0 . 1 2. 5 ) 

l!F::mmn-] -- 1 4 3 8 7 6 

[£::mB] W'&7^SMBB {I 9 9b. 6. 6) 

[¥3i^'i^] s^mmm&ni -1439 

[ ] 5 - 3 4 9 2 1 6 

C12N 9/24 

A23L 1/236 

C07H 3/04 

3/06 

C08B 37/00 

C12P 19/14 

//CC12N 9/24 

Cr2R 1:41 ) 
[F 1 ] 

C12N 9/24 

A2 3L 1/236 A 

C07H 3/04 

3/06 

C08B 37/00 G 

C12P 19/14 Z 

[SaiB] ^^Sl 1^1 2^24B ( 1 9 9 9. 1,2. 
24) 

ft *ii 1 mmmmj^mm^Mmm. 

mmv<%:^c t ^^wmtr^Mmm i i^fcum^m2rd 

-m 1- 



( 1 ) im 

( 2 ) '^^m. 

s D s - yjimmnmmc j: o . mi e, o o o t^jm s 

7, OO0d?;Vh>„ 

( 3 ) wm^ 

r > .-t ^ > S^ffmmM<ii)at£: J: D . p U^^ 3 . 6 7^ 
M4. 6 = 

( 4 ) .^,«?M.e 

p H 7 . 0 . 6 0 3 5 0 X-ff 

(5) ^.iipH 

4 0^C. 6 0:5trBlSj;£T\ pH*^6. 47!jM7, 2c 

( 6 ) ^MS^TE'tt 

p H 7 . 0 . 6 0 »mm^r:\ 3 5 Jb'^A 0 X:{^fi^ ^ 
(7) pH-lc^E'ft 

2 5'C. 1 6B#fn1gft-C\ pH,ft5. 5 7!jM11. Co 
[ tt*3a 6 ] 3 X S-^S 3 1;.±:^> 6 3l« ti ^ 1 



^mW- 7 - 1 4 3 8 7 6 



(I) X, -rJl/^-:=->- M/:t^>--?'P»J >-X 

( 2 ) ^ »j >-> - > - ^ ^ >^ - T;^ i^" 

>It- h Ut-^ly-T'y^y - y x ;1/T :7 

u^-^-i^-^^-^-^y-yu V>-^ Vty^-j^v^- 
y'u 

( 4 ) 5 - - r > ~ x 3 - 

•fey>-"X4 -5^'n>'>- 7^^r->-x. -r^-:^>- 

(fMu. X3 \t^^')iy>^tckt^')i'^^>^mm\^. X 

4 y >^/c^sr;b^'¥"-:::.>^*QtL,. X5 y> 

^ ^ -r ^ ^NS7~cft ^® ^4^. iTSf ^ ^iiTC'ftfgs^^- 1* 

y ^ Ajl^focta'f'^^^*^ ^ --M^>6 

So 

[§f;^3i 1 0 ] zi xm^m. 3 i:x}ii)^ hmmi ^ 

{m~>^m 1 1 ] y y e^A - Xb'->— X (Rh i z 

o b i urn s p, ) M- :i I {TMmnmw&mT.m 
mm%m. ^nm^ ferm bp-413o). 

^fcU. T)i'Xn^<'^ ♦ X\:L-ty — X (A r t h r 
obacter sp.)Q36 {HmmWJi^^^T.^ 

j^Mrmm-my.. f e rm e. p - 4 3 1 e ) 

-m 2- 



: m^miA.] ^^^^ ^ - xm^^m 3 i^:j.±i)^ hm^m ^ 
•mmc . zi - X s^^s 3 &.±<D 1 fc i^t 2 wM-t 

[ 1 3 ] ^^^iL- ^« XS-^Jg 3 «±:;i?^ 631i'3!n ^ 
1 MS/ct^ 2Mfe^.±OSjT;1^M«»gP5>5^fj?«^$WT'5 

nhti^^ ^^^^P-x^«:is^wr^^^S7ctt« 

[ 1 5 ] n ^ xa^S 3 «±:&^ e>il«n ^ 

^ :t >:^ifMI}.ljH I ^ ^ :^ V A ^ n V b >^ ^ (C.^:^ 

it>ftJS 1 3mm<D h ^^^^-xcDt^@:fi^f^o 

[ if^Jj 1 8 ] h u^^a-x:fo^-J:^/^V^r^-X'^W® 



mm^l 143876 



immtor. tfcu. mm. imm. M.m&.mL 

^C^ffiiljctlMW.. feJ:6^^/*/c^S. hU^AP-XCCj; 

1 w/ w ^ ^ c i ^^wm t r M%>m 1 9 
>^^^-x. ^atM4. f'L^»c*4. ^^6^mmMmAti-'h 

;H^:tUnm :^ -7 h ^ U m ^ ^ h U r:^^. 

>, L ~ r 7^/^;L/^';l'" L " "J :j^r.j^T^^^>^ 
t^n^ 1 IS^/ct^2«iM±':D^lS*4^#^r^cC'Sit^ 



2 6 ^/c^d:2 7iBig^0ffliStlo 
^ tt:>i<-^i2 9 ] F U ^ ^ P - X t!)-^ , -^^Kt'Sn^ F U ^ P 
xtfci'3:S7K*SB^^F ^/^P-^xr^^ii?^JS2 0 7!;M2 

[ 3_0_ ] F U ^ ^ P X ;0^ ->^ fet^l&^r 
a^^w9>|<112 0 7^M 2 9 (?>C^Tn:^^^CgBifeCDj^I^1^o 

FSJS:^7!)HSS^n/ctg:^ii 1 9 7i.¥.3 0 (Di^^^Tn^OHCia 
[^-*^ffl!iE2] 

mAE^rmmm^] 0 0 0 2 

[0 0 0 2 ] 

X) /^>^n6tl.r:loO , ^^CD#iE(vt, TTF-^^'^v-X- 
> • F U h • ^ 5 X f »; - ( A d v a n c 

es in Carbohydrate Che mis 
t r y) j . ^1 8#. 02 0 1 7bM2 2 5M ( 1 9 6 

3^) y ^ ' -y'l^x^i MXxj ir-y^'y 

A F ' r > F ' :0b py^^?;!- • ^-f ^P>'^V :f P>^ 
—(Applied and Environment 
a 1 M 1 c r o b i o 1 o y ) j , 0 5 6 0 3 
2 1 37^M3 2 1 5M ( 1 9 9 0^) f^E\Lk>Um.^U 
X\.^hX^^<C. ^PmUi)^^. ^^^^^J\. ^(DC. miA^J:^ 

(it.^.. i:bi5^7 fe .ig) ^ „ F u ^ ^ p - x 



-fit 3~ 



